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HemMmHOro o6o vHe

[Tlpenogato B ITMO

2 roga B android pa3paboTke




CerogoHsa B rnporpamMmme:

1

[ToroBopum
O nNpobnemax
CNOJIb30BaHNSA

OkHttp

2

O6cygunm
1o4YeMy BMECTO
Ktor pewnnm
MCaTb CBOW
Benocumnen

3

BcrnomHum java.io

1 java.nio

pal

[Togpy>Xnm KaHasbl

C KOPYTUHaMI
n TLS

3aceTannm
VHVBEPCabHbIV
annoagep


http://java.io

< [ oy3nm pannbl >

I louemy bl
BOOOG6LLIe 3aHAa1Cb
S3TVIM?




3arpy3s3kKa Kak oHa eCcTb

POST
KNMNEeHT




O6pabaTbiBaeM O6pPbIBbl CeTum

POST
KINMNEeHT




A ecnn YyaHKoB 6yaeT MHOro?

POST
KANeHT POST

MONY]

C][:]




Tpeb6oBaHNSA

Aniocan 6onbLinx danios

PatoTa Ha CclnabbiX ceTsax

MNMapannenbHbI anjioan HECKOJSIbKUMX
dbannos

MapannenpbHbI arocag ogHoro dawvna no
YaHKamM




< [ oy3nm pannbl >

UTO
MCrnoJsib3yeTCsA




Kak BbINOTHAETCA aCVHXPOHHbIN 3aripoc?

OkHttp.newCall(): Call

call.enqueue(callback)

client.dispatcher.engueue(callback)
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okhttp3.Dispatcher.

@get:Synchronized
val executorService: ExecutorService
get() {
if (executorServiceOrNull = null) A
executorServiceOrNull = ThreadPoolExecutor(®, Int.MAX_VALUE, 60,
}

return executorServiceOrNull!!

}

s )
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UTO ecrnm Mbl 9BHO H ecutor?

@get:Synchronized
val executorService: ExecutorService
get() {
if (executorServiceOrNull = null) A
executorServiceOrNull = ThreadPoolExecutor(®, Int.MAX_VALUE, 60, ...)
].

return executorServiceOrNull!!
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< [ oy3nm pannbl >

A UdTO MJIoxoro
B unbounded
nyne?
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HaLua 6opbb6a

CrTpemmmmcsa gep>kaTb MMHVMAaribHO
Heooxoammoe KoJfimyecTBO NMoToKOB

N MO MaAaKCMMYyMY X Mepencnorib3oBaTb

Annoapep Ao/KeH 3apadoTaTb B Single-
Core mode




[MpoBangnm ceBov executor B OKHttp

OkHttp

Bounded
POO|
(upload)
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< [ oy3nm pannbl >

Kak peannnioBaTb TpetoBaHMe
K napannenbHOCTW
6e3 unbounded nyna?

(3 team
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( [ oy3nm dainbl >

Heo66xoaommo 3aTaLlmTb
arioag noBepx KopyTmH




No>keT, 3aBeageTCs

suspend fun Call.await() = suspendCoroutine { continuation —
enqueue(object : Callback {
override fun onResponse(call: Call, response: Response) {
continuation.resume(response)

override fun onFailure(call: Call, e: IOException) A
continuation.resumeWithException(callStack ?: e)

)
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HO Mbl BCe paBHO BCTpe4YaeMcsH
c Dispatcher

OkHttp.newCall(): Call
suspend callawait()
)

call.enqueue(callback

client.dispatcher.enqueue(callback)
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< [ oy3nm pannbl >

A 4YTO HacuJ4eT
napanneribHoOro ckadmmBaHms
HecKoONbKNX dannoB?

(3 team

20



Kakowv y Hac oy

[enaemMm HT TP 3anpoc
BblUNTbiBaeM 3aroJiIoBKuM oTBeTa

HaqynHaem KomnpoBaTk Teno B pansi

2]



KonmpoBsaHme Tena B daunn

response.body?. byteStream() ?.use { input —
outputFile.outputStream().use { output —
var bytes = input.read(buffer)
do {
output.write(buffer)
bytes = input.read(buffer)
} while (bytes = 0)
output.flush()

22



A 41O, ecnu vyelild?

response.body?. byteStream() ?. use {
outputFile.outputStream().use { output —
var bytes = input.read(buffer)
do 1
output.write(buffer)
yield()
bytes = input.read(buffer)
while (bytes = 0)
output.flush()



vield B macchbl!

Halw Koa

response

ge
gé
iR

O6pa6oﬂ<a InputStream

Ha Hallen CTopoHe
24




vield B macchbl!

Haw koA OkHttp

request

3anuch B OutputStream
Ha cTopoHe OKHttp
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( [oy3nm dannbl >

Bepem coroutine-first
omMoenMoTeKy n B npon?




Ha 4yTO Cc™mOoOTPVM?

Bbnonmoteku

[ lTONNTHOCTbKO HA

KOPYTUHaX

27



[Tovemy 23TO He NMogoLuno

@ HTTP He pacnpocTpaHeHO

Llenaa emnénmorTeka pagmn ogHoun dnum -
oBepxen

* https://youtrack.jetbrains.com/issue/KTOR-6503



https://youtrack.jetbrains.com/issue/KTOR-6503

( [oy3nm dannbl >

Kak Torga peLwuaTtb
nocCcTaB/IeHHVYIO 3aaavy’?




O6paTmmca K Java SDK

bnokupyrowime
HebnokupyroLne
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brokmpyrlowime KaHa

FileChannel.open(filepath).use { inputChannel —
val buffer = ByteBuffer.allocate(SIZE)
inputChannel.read(buffer)
println(buffer.convertToString())



FileChannel.open(filepath).use { inputChannel
val buffer = ByteBuffer.allocate(SIZE)
inputChannel.read(buffer)
println(buffer.convertToString())




ACVNHXPOHHDbIE KaHarlk

AsynchronousFileChannel.open(path).use { inputChannel —
val buffer = ByteBuffer.allocate(SIZE)
inputChannel.read(buffer, 0, buffer, object : CompletionHandler {

override fun completed(result: Int, attachment: ByteBuffer) {
println(buffer.convertToString())

override fun failed(exc: Throwable, attachment: ByteBuffer) = Unit

)
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gyt

ACVHXPOHHDbIE KaHa

AsynchronousFileChannel.open(path).use { inputChannel —
val buffer = ByteBuffer.allocate(SIZE)
inputChannel.read(buffer, 0, buffer, object : CompletionHandler {

override fun completed(result: Int, attachment: ByteBuffer) {
println(buffer.convertToString())

override fun failed(exc: Throwable, attachment: ByteBuffer) = Unit

})
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SocketChannel.open().use { sc —
sc.configureBlocking(false)
while (!sc.finishConnect()) { println("waiting connection") }

sc.write(buffer)

var receilveReadCount = 0

while (receiveReadCount = 0) A
receiveReadCount = sc.read(receivedBuffer)
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L

Hetnokumpyrowme Ka

SocketChannel.open().use { sc —
sc.configureBlocking(false)
while (!sc.finishConnect()) { println("waiting connection") }

sc.write(buffer)

var receiveReadCount = 0

while (receiveReadCount = 0) {
receiveReadCount = sc.read(receivedBuffer)
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Selector API

/ Selector

while (true) {

(- )

channel.iIsReadable

channel.isWritable

\-
2
- _J
-
&

channel.isAcceptable
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UTo HamMm nmnopoviaeT?

G brokmpyrouwme — TOYHHO MVMMO

)

HeonokmpyroLwime — pacKpbiBalOTCHA NMo-
HacTosawemy c Selector API

ACVHXPOHHbDbIE — ngearibHoO
coveTarTCHd C KOopyTrmHaMwm




Peannayem Kkonéek

object AsyncIOHandlerAny : CompletionHandler {
override fun completed(result: Any, cont: Continuation<Any>) {
cont.resume(result)

override fun failed(ex: Throwable, cont: Continuation<Any>) {
cont.resumeWlithException(ex)

39



public suspend fun AsynchronousSocketChannel.aWrite(
buf: ByteBuffer,
timeout: Long = OL,
timeUnit: TimeUnit = TimeUnit.MILLISECONDS,
: Int = suspendCancellableCoroutine<Int> { cont —
write(buf, timeout, timeUnit, cont, asyncIOHandler())
closeOnCancel(cont)

40



( [ oy3nm dainbl >

A 4YTO MO wmdppoBaHUIO
Tadmka?




HeMHOro mcropumnm

Java Version Kak rotoButb SSL
1.2 SSLSocket
1.4 Penns java.nio, SSL He nogaep>xaH
1.5 [1obaBneHne SSLENngine

42




java.lo vs java.nio

java.lo

SSLSocket

MHKaNcynupyeT
SSL noruky

java.nio

SSLENgine
SocketChannel

43


http://java.io

NHYCbl rOTOBbIX peLueHnnm

1 », 3 3Ha4nT,

BAOXHOB/SIEMCH

He nogpyxutb | Hepacwunpsaemoe | [NonpocTty XOPOLWNMIN

C KOPYTNHaAMWU API He 3aBefioCb NPYMMEepPaMI
N genaem

peLleHne nog
cebs

* CamMbli yoadHas
6nbnmnoTeka Ha NPOCTOopax
rmrTxaba -

414







DirectBufferAllocat

class DirectBufferAllocator : BufferAllocator {
val cleanerGetter by declaredMethod("sun.nio.ch.DirectBuffer", "cleaner")
val cleanMethod by declaredMethod("sun.misc.Cleaner", "clean")

override fun allocate(size: Int) = ByteBuffer.allocateDirect(size)
override fun free(buffer: ByteBuffer) {

val cleaner = cleanerGetter?.invoke(buffer) ?: return
cleanMethod?. invoke(cleaner)
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DirectBufferAllocat

class DirectBufferAllocator : BufferAllocator {
val cleanerGetter by declaredMethod("sun.nio.ch.DirectBuffer", "cleaner")
val cleanMethod by declaredMethod("sun.misc.Cleaner", "clean")

override fun allocate(size: Int) = ByteBuffer.allocateDirect(size)
override fun free(buffer: ByteBuffer) A

val cleaner = cleanerGetter?.invoke(buffer) ?: return
cleanMethod?. invoke(cleaner)
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TIsChannel

TIlsChannel

SSLENngine - OTBETCTBEHHeH 3a Tls nogknoyeHne
AsynchronousSocketChannel | - generaTt gna nepegavn gaHHbIX

bydepbl

inEncrypted - Coga YnTtaem 13 cokeTa 3alindpoBaHHbIe AaHHbIe
outEncrypted - Clo4a 3anuMcbiBaeM 3allndpoBaHHble gaHHble, KOTopble

cobunpaemMca oTnpaBnAaTb

48



Kak 3anmcbiBaTb oaHHbIe

write(ByteBuffer)

handshakelfNeed|()

wrapAndWrite(ByteBuffer)

- Pa3JIN4HbIE BaJindal N

- B MepBbIN pa3 Haa0 NPOBECTH
SSL handshake

- WndpoBaHME 1 3aNncCb B KaHan
nenerart

49



Kak 3anmcbiBaTb oaHHbIe

write(ByteBuffer)

handshakelfNeed/()

wrapAndWrite(ByteBuffer)

50



XeHaulienk




XeHaLlemk

TIsCF

annel SSLENgine
beginHandshake()

>

ﬂepeat

\_

getHandshakeStatus()

B 6eckoMeYHOM onpoce cTaTyca

00 KOHUa XeHAaLlenka

52



Kakme MmoryT 6biTb

HandshakeStatus.NEED_WRAP — {
wrap (dummyOut)
delegate.writeToChannel(outEncrypted)

HandshakeStatus.NEED_UNWRAP — A
readAndUnwrap ()
if (bytesToReturn > 0) return



HandshakeStatus.NEED_WRAP — A
wrap (dummyQut)
delegate.writeToChannel(outEncrypted)

HandshakeStatus.NEED_UNWRAP — {
readAndUnwrap()
if (bytesToReturn > 0) return




Kakme MmoryT 6biTb

landshakeStatus.NOT_HANDSHAKING —
return

andshakeStatus.NEED_TASK — runInterruptible {
sslEngine.delegatedTask?. run()

andshakeStatus.FINISHED — error

"Unreachable StﬂtUS")



Kakme MmoryT 6biTb

andshakeStatus.NOT_HANDSHAKING — A
return

andshakeStatus.NEEL — runlnterruptible
sslEngine.delegatedTask?.run()

andshakeStatus.FINISHED — error("Unreachable status")



Kakme MmoryT 6biTb

andshakeStatus.NOT_HAND
return

andshakeStatus.NEED_TASK — runInterruptible {
sslEngine.delegatedTask?. run()

"Unreachable status")

andshakeStatus.FINISHED — erronr(




LLindbpyem Tpadpmk

TIsChannel SSLENngine

/?;peat

\_

getSSLEngineResult()

B 6eckoOHeYHOM onpoce cTaTyca
00 KOHLUAa WndpoBaHNA
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LLindpyem Tpadbumk

suspend fun wrapLoop(source: ByteBuffer): SSLEngineResult {
while (currentCoroutineContext().isActive) {

val result = callEngineWrap(source)

when (result.status) {
SSLEngineResult.Status. 0K,
SSLEngineResult.Status.CLOSED — return result
SSLEngineResult.Status.BUFFER_OVERFLOW — outEncrypted.enlarge()
SSLEngineResult.Status.BUFFER_UNDERFLOW — error("Undefined status")
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LLindpppyem Tpadpmk

suspend fun wrapLoop(source: ByteBuffer): SSLEngineResult {
while (currentCoroutineContext().isActive) A

val result = callEngineWrap(source)

when (result.status) {
SSLEngineResult.Status. 0K,
SSLEngineResult.Status.CLOSED — return result
SSLEngineResult.Status.BUFFER_OVERFLOW — outEncrypted.enlarge()
SSLEngineResult.Status.BUFFER_UNDERFLOW — error("Undefined status")

60



Kak 3anmcbiBaTb oaHHbIe

write(ByteBuffer)

handshakelfNeed()

wrapAndWrite(ByteBuftfer)
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HakoHeu-TO niemM B KaHan-gaenerarT

private suspend fun writeWrapped(source: ByteBuffer): Long {
val bytesToConsume = source.remaining()
while (currentCoroutineContext().isActive) A{
writeToChannel()
if (source.remaining() = 0OL) return bytesToConsume

val result = wrapLoop(source)
if (result.status = SSLEngineResult.Status.CLOSED) A

return bytesToConsume - source.remaining()
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Boema cobumpaTb annoagep

UploadOperation — UploadProgress

ConnectionPool
a6 Connecnon
Connecnon
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pub
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interface Connection {
blic val fileBuffer: ByteBuffer
end fun connect(hos
d fun write(src:
d fun read(dest:

en
en
en

t: String)

ByteBuffer)
ByteBuffer)
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Ab6CcTppakuma Conne

interface Connection A
blic val fileBuffer: ByteBuffer
blic suspend fun connect(host:
blic suspen
blic suspen
blic suspen

pub

tring)

fun write(src: ByteBuffer): Int
fun read(dest: ByteBuffer): Int
fun close()

€ & & c e 0
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Cobvpaem pganbLue

UploadOperation — UploadProgress

connhectionPool
il Connecnon
Connecnon
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AbcTpakuma Conn

ace ConnectionPool
fun acquireConnection(block: AcquireCallbac
fun releaseConnection(connection: Connection,
fun closel

inter:
suspent
suspen
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Cobvpaem pganbLue

UploadOperation — UploadProgress

ConnectionPool
il Connecnon
Connecnon

69



AocTpakuma UploadProgress

TUNbl KOHTEHTAa

iINitChunks(): Unit
+

acquireChunk(): Chunk

/70



®
[
0
D
X
S
m|
Y
O
0]
_|
0
0,
<

/]



Cobvpaem pganbLue

UploadOperation — UploadProgress

ConnectionPool
il Connecnon
Connecnon

/2



Yrnyénaemcsa B annoagep

( progressinitChunks() J

l fileChannel.open() l

pool.acquireConnection()

Connection.uploady() \

connect()

writeHeaders()

writeBody()

readResponsel)

e/

releaseAll()

pool.acquireConnection()

[ Connection.uploadyl)

J
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Yrnyénaemcsa B annoagep

( progress.initChunks() J

l fileChannel.open() l

pool.acquireConnection()

Connection.uploady() \

connect()

writeHeaders()

writeBody()

readResponsel)

e/

releaseAll()

pool.acquireConnection()

[ Connection.uploadyl)

J

/4



OTKpbIBaemM KaHars

runInterruptible {
AsynchronousFileChannel.open
/* file = %/ Paths.get(file.path),
/* options = %/ set0f(StandardOpenOption.READ),
/* executor = %/ ioExecutor,




Yrnyénaemcsa B annoagep

progress.initChunks()

fileChannel.open()

4 5 >

pool.acquireConnection() pool.acquireConnection()

v v

Connectionuptoad()
|

Connectionupload()

connect()

writeHeaders()

writeBody()

readResponsel)

releaseAll()

/6



executionScope.launch(uploadJob) {
connectionPool.acquireConnection { connection —
val chunk = progress.acquireChunk()
with(connection) {
connect(uri.host)
writeHeaders(chunk)
writeBody(chunk, fileChannel, onProgress)
readAndCheckResponse (chunk)
1

s
uploadJob.children.joinA1l1()
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anpawmsBaemM chunk

executionScope.launch(uploadJob) {
connectionPool.acquireConnection { connection —
val chunk = progress.acquireChunk()
with(connection) {
connect(uri.host)
writeHeaders(chunk)
writeBody(chunk, fileChannel, onProgress)
readAndCheckResponse (chunk)
H
}
}.
uploadJob.children.joinAll()

/8



HauurHaem nmmcaTtTb 4a

executionScope.launch(uploadJob) A
connectionPool.acquireConnection { connection —
val chunk = progress.acquireChunk()
with(connection) A
connect(uri.host)
writeHeaders(chunk)
writeBody(chunk, fileChannel, onProgress)
readAndCheckResponse (chunk)
+

+
uploadJob.children.joinAl1l()

/79



CTaTU4YHblE

- User-Agent

- Content-Type
- Connection

anekaem B ByteBuffer
N lWapuM Mexay HalwmnmMmun
Connection's

N OUHaAMUYECKM YNaKoBbIBaeM
B ByteBuffer
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( [ py3uM pannbl




NTOorn mno moayno arJioagepa

)
(2)

()

N3GaBumiCb OT neracum Ha RX ot 2017
roga, 3atTauim ioorMbie KOPYTVIHDI

PearivzoBasyim BCce 3agaaHHbIe
HedvyHKLULMMOHaNbHbIE Tpe6toBaHA

3apaboTanm B Single-Core pe>xxnvie




NTOorn mno nepdy a

[1aHO: Xopollaf




< [ oy3nm pannbl >

CMmo>xkem nm
pa3BMBaTb?

(3 team

84



[TpoBeoeHne Ab

G Mapannennam Connection’'s npw

anjoage oaHoro danna

Pasmvepbl HaHKOB npuv pa3HbiX
TVMNax ceTtTm




OnTmmMmmaarmnm

e Pero3s SSLEngine

Peannzauma aynJiaekKcHoOro
noaKArlo4YeHnMSA




A 4YTO rnooasribHO?

O Annoaaep 6biy1 OTAVNYHbBIM MfauaapMomM

OJ19 ceTana padoTbl C cokeTamMmm
Ha KOPpVYyTMMHaxX

NMNoHsa I yto BCca mouwb HTTP enénoTrTek
HamM He Hy>KHa

Bbyaoem 3aTaCKvBaTb MnapaninernbHoe
cKauBaHvVIe CO CKJIIekom Ha KrveHTe




< [ oy3nm pannbl )

| OTOB OTBeTWMTDb
Ha BOMNPOCHI

(3 team
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